Social media platforms have facilitated the use of shared breast milk for infant feeding since 2010. This study aims to assess the prevalence of shared milk use among breastfeeding mothers with insufficient milk supply; and compare shared milk users with non-users. Data were collected from breastfeeding mothers with low milk supply through an anonymous Internet-based survey in 2013. Shared milk users were those who used shared milk for at least 10% of their infant's needs; the rest were considered non-users. Chi-square comparisons between these groups assessed reasons and information sources for supplementation options; breastfeeding and supplement choice satisfaction; and breastfeeding duration. One hundred thirty-eight (29.1%) of 475 participants reported shared milk use. Healthfulness and reduced risk were most important to users (p < .001), whereas non-users cited convenience and lack of knowledge about other options (p < .001). Users reported receiving information from medical/breastfeeding professionals and online discussion forums, whereas non-users were more likely to not seek information about supplementation options. Users of shared milk were significantly more likely to provide breast milk at 6 months (59.3% vs. 39.6%, p = .001) and be satisfied with their supplementation choice (p < .001) compared with non-users. For women with self-reported lactation insufficiency, this study found that shared milk users were more likely to breastfeed longer, seek resources, identify healthful options, and report greater satisfaction with their supplementation choice than non-users. Importantly, shared milk may play a role in achieving U.S. Healthy People 2020 targets for breastfeeding duration. KEYWORDS breast milk, human milk, infant feeding, infant feeding decisions, low milk supply, milk sharing
The use of shared milk is a distinct practice and should not be conflated with the use of banked human milk or the purchase of human milk. Rasmussen, Felice, O'Sullivan, Garner, and Geraghty (2017) propose that the term "shared" be used "to describe breast milk that is obtained without cost from a mother other than an infant's own without having been screened and processed by a milk bank" (p. 511).
In a U.S.-based study (n = 206 milk recipients) of respondents who had ever participated in milk sharing for the purpose of feeding another mother's milk to their infants, less than 10% of milk recipients had also used banked milk (Palmquist & Doehler, 2016) . Milk banks distribute human milk that is received by donation from extensively screened donors, and donated milk is handled under similar conditions to those found in blood banks (Woo & Spatz, 2007) . Banked human milk is prioritized for use by preterm infants, term infants with special health needs, and to treat certain conditions in older children and adults (Tully, 2002) .
The acquisition and use of shared milk is an alternative for families that do not qualify for, cannot access, or cannot afford the cost of using banked milk long term, or do not wish to use infant formula (Gribble, 2013; Gribble, 2014) . Likewise, mothers with milk to donate may not have a milk bank local to them, may not meet the qualifications for milk bank donation, or have other reasons for choosing to donate their milk to a peer rather than a bank (Gribble, 2013) . Having unexpected, rather than planned milk for donation (Perrin et al., 2016) , and the desire to help or connect with families in need of milk (Gribble, 2013; Perrin et al., 2016) are other reasons cited for sharing milk with a peer rather than donating it to a milk bank.
A recent study of mothers in upstate New York found that women appear to know that acquiring and feeding another individual mother's milk to their infants is an option (O'Sullivan, Geraghty, & Rasmussen, 2016) , and additional literature verifies that there is engagement in this behaviour, particularly among mothers with access to Internet-based milk-sharing platforms (Akre et al., 2011; Geraghty, Heier, & Rasmussen, 2011) . In the United States, these mothers are more often White, well educated, employed, and middle class (Palmquist & Doehler, 2014) . A study by Keim et al. (2014) of mothers of children 12 months old, who did not intend to exclusively bottle-feed (n = 499), found that three-quarters had heard about a child being fed breast milk from another mother. Furthermore, 7.8% reported having thought about feeding breast milk from another mother to their own child, but only about 2% reported having fed their own child with another mother's milk.
The use of shared milk is controversial (Carter, Reyes-Foster, & Rogers, 2015) . The risks of disease transmission (United States Department of Health and Human Services, Food and Drug Administration [FDA], 2015) , adulteration with cow's milk (Keim et al., 2015) , improper handling , and contamination are cited as reasons to not use milk acquired from "individuals or through the Internet" (FDA, 2015) . Palmquist and Doehler (2016) found that 95.6% of shared milk recipients (n = 206) acquired milk in face-to-face meetings, and 91.3% indicated that they had never bought (or sold) breast milk (Palmquist & Doehler, 2016) . Peer-to-peer milk sharing is a unique behaviour that is rarely, if ever anonymous, is likely to be practiced within local communities-even if the initial connection occurs on the Internet-and is typically commerce-free-no money is exchanged between recipient and donor (Palmquist & Doehler, 2016; Reyes-Foster, Carter, & Hinojosa, 2015; Stuebe, Gribble, & Palmquist, 2014) . Additionally, in a recent study, milk-sharers (n = 321) were found to practice predominantly safe handling and storage of expressed milk (Reyes-Foster, Carter, & Hinojosa, 2017) .
Despite the apparent increasing use of shared milk, few studies have examined those who use it (Gribble, 2013; Gribble, 2014; Keim et al., 2014; O'Sullivan et al., 2016; Palmquist & Doehler, 2014; Palmquist & Doehler, 2016; Reyes-Foster et al., 2015; Reyes-Foster et al., 2017) , and none of these has compared users of shared milk with non-users in a population of mothers with low milk supply. The aims of this study are to (a) assess the prevalence of shared milk use among families desiring to breastfeed but believing their milk supply was insufficient to nourish their infant; and (b) compare the characteristics, sources of influence, experiences, and breastfeeding duration of families who used shared milk to those who did not among those who had to supplement their own milk. 
Key messages
• Nearly a third (29.1%) of mothers with low milk supply reported feeding breast milk they acquired from another mother to their infants.
• 59.3% of those who used shared milk were still providing breast milk to their infants at 6 months, compared with 39.6% of those who did not use shared milk.
• This study is the first to compare characteristics and outcomes between those with self-reported low milk supply who used shared breast milk with those who did not.
complete. The current study is based on a subset of data drawn from the larger survey described above. Inclusion criteria for this analysis were intention to exclusively breastfeed until approximately 6 months, inability to produce 100% of their infants' milk needs, and need to supplement their own breast milk within the first 6 weeks. Respondents who reported using milk from a peer (human milk received from another mother), not a milk bank, to meet at least 10% of their infant's milk needs were classified as shared milk users, and the rest (reporting 0% of milk from a peer) were classified as non-users. 
| Source of supplementation information
This was assessed by the questions "Which in-person care providers were able to help you with supplementation options other than infant 
| Perceived helpfulness of resources
This was assessed by the questions (with same wording except either 
| Perceptions of breastfeeding experiences
There were two variables assessed in this area: (a) Difficulty of 
| Breastfeeding duration
Three time points were selected based on the question "How old was your breastfed child when you stopped producing or providing any milk for him/her?" (<2 months/2+ months; <4 months/4+ months; <6 months/6+ months).
| Data analysis
Descriptive statistics are provided for both groups. Chi-square analyses were used to assess differences between respondents who used shared milk and those who did not. Analyses were performed using SPSS version 23.
| RESULTS
Four hundred seventy-five of 1,114 survey participants met the selection criteria. Of these, 29.1% (n = 138) reported shared milk use and 337 participants did not. Table 1 Reasons for participants' supplemental feeding choice differed significantly for each group (see Table 2 ). Women using shared milk The following racial/ethnic groups had low frequencies (i.e., <10) and were grouped as Other: Black/African American; Asian/Pacific Islander; and Native American. 19.6%, p < .001; see Table 3 ).
When shared milk users were asked about the source of their milk donor(s), more than half of women cited friends (70.3%) or a milk sharing organization (57.2%) and more than two out of five cited their social network (44.2%) or local community (41.3%). Fewer than one in five reported finding their donors through medical/ breastfeeding professionals or breastfeeding support groups (see Table 4 ).
More than half of all study participants found both in-person and online resources about supplementation options to be helpful (see Table 5 ). However, shared milk users found the online resources to be significantly more helpful than non-users (p = .003). About threequarters of both groups reported finding their breastfeeding experience very difficult. More than half of shared milk users were satisfied with their supplement choice relative to only about one-third of nonusers (58.3% vs. 34.6%, p < .001), however, the majority of both groups were dissatisfied with their breastfeeding experience, with more non-users than users reporting this (70.6% vs. 59.3%, p = .04).
Finally, a significantly larger proportion of shared milk users were providing their infant with breast milk at 2 (85.2% vs. 71.5%, p = .012), at 4 (74.1% vs. 54.0%, p = .001), and at 6 months (59.3% vs. 39.6%, p = .002) compared with non-users.
| DISCUSSION
There were substantial differences in attitudes that drove the decisionmaking process about which supplement to feed their infants for mothers who wanted to exclusively breastfeed their infants, but were unable to due to self-reported low milk supply. One theme that emerged from the data was a desire to choose the healthiest option and avoid the health risks associated with other options for supplementation. This is consistent with the existing literature that represents shared milk users as seeking "a better alternative" (to the use of infant formula) when supplementation is needed (Gribble, 2014) . It is, however, in contrast with other literature that suggests that there may be health risks of using milk purchased anonymously on the Internet Keim et al., 2013) . Importantly, the health risks that have been identified by these papers are based on commerce-driven milk-selling and anonymous purchase, which is not reflective of the approaches that are more typical of those who share milk with other mothers. Indeed, users of shared milk in this study were most likely to acquire their milk from a local source or through online milk-sharing/social network sources, which are rarely anonymous.
Similarly, women who used shared milk were significantly more likely to be satisfied with their choice of supplementation compared with non-users. It is possible that their greater satisfaction is related to their desire to choose the healthiest option for their infant. Our data show that among those satisfied with their supplementation option, 97.4% of shared milk users felt that it was important to choose the healthiest option for their infant compared with 49.5% of non-users.
It should be noted that this satisfaction did not extend to their breastfeeding experience because they likely would have preferred to not have had to seek supplementation options at all.
A second theme that emerged was initiative and independence.
Mothers who used shared milk were significantly less likely than nonusers to cite professional or peer advice or lack of knowledge about supplementation options as reasons for choosing how to supplement their infants' milk needs. Additionally, convenience was more likely to be cited as a major reason by mothers who did not use shared milk, perhaps because the ease of obtaining infant formula outweighed the time and effort required to seek, contact, and maintain a face-to-face relationship with a milk sharer, as was demonstrated in the findings of Palmquist and Doehler (2016) .
Third, our study found that, although users of shared milk were less likely than non-users to have consulted with healthcare professionals about their supplementation options, neither group was especially likely to engage in this behaviour and both were more likely to obtain their information from sources other than doctors, nurses, and midwives (Table 3) . This is consistent with other findings of low maternal engagement with healthcare professionals regarding infant feeding decisions (Taveras et al., 2004) . e Breastfeeding was defined to include the production or provision of human milk to child.
The prevalence of respondents in our study who used shared milk to supplement their infants' milk needs is substantially higher than that found in the only other known published study that assessed this:
29.1% in our sample versus 1.8% of those surveyed by Keim et al. (2014) . Our sample consisted only of mothers who self-reported that their milk supply was too low to exclusively breastfeed (which they intended to do), and thus, might be more likely to represent a true population of interest for this behaviour: a population more likely to have to supplement their own breastfeeding. Yet, over 75% of respondents to Keim et al.'s survey, which was not limited to this population, reported having difficulty making enough milk for their own child.
The recruitment methods of our study also differed from Keim et al. (2014) , which was drawn from all eligible women who had given birth at a particular hospital. Participants in our study may represent an especially motivated population to being studied and sharing their experiences compared with a hospital-based sample.
That our study participants may be especially motivated to share their experiences corroborates another of our findings: that those who used shared milk were also more likely to seek both in-person and online assistance about supplementation options other than infant formula. This may represent a degree of self-efficacy and "confident commitment" (Avery, Zimmermann, Underwood, & Magnus, 2009 ) to breastfeeding in the face of challenges. By contrast, shared milk nonusers were more likely to report seeking no guidance or feeling that no one could help them with supplementation options, which may be demonstrative of a more pessimistic outlook on their ability to provide breast milk to their infants. Similarly, both shared milk users and nonusers characterized their breastfeeding experiences as difficult, but shared milk users were more likely to report that they were satisfied with their overall breastfeeding experience-a more optimistic outlook that may have contributed to a higher likelihood of breastfeeding their current infant for a longer period of time, and potentially to initiate and continue breastfeeding, even if not exclusively, with subsequent infants.
It should be noted that the breastfeeding rate at 6 months among shared milk users in this study (59.3%) is very close to the U.S. Healthy
People 2020 target of 60.6% (Office of Disease Prevention and Health Promotion, 2017). This was not the case for shared milk non-users, where only 39.6% were still providing breast milk to their infants at 6 months. Thus, it is possible that shared milk may play a role in helping to achieve this Healthy People objective.
In summary, shared milk users appear to be highly motivated to provide what they believe is the healthiest feeding option for their infant. They took the initiative to seek out information and demonstrated a confident commitment to feeding their infant with breast milk. Their efforts appear to be related to their providing breast milk to their child for a longer duration and greater maternal satisfaction, despite the challenges encountered.
Limitations of our study include a lack of diversity in the race/ ethnicity and educational attainment of participants-our sample was predominantly White and well-educated, which may be attributable to the Internet-based recruitment of the sample. However, these demographic characteristics are similar to those of populations used in most studies about the use of shared milk. Additionally, our study population was somewhat older on average (almost half aged 30-34) than the average age of first-time mothers in the United States, which is 26.1 years old (Matthews & Hamilton, 2016) . The method of data collection emphasized mothers who could read English, had access to the Internet, and possessed the motivation and time to participate in a long survey. Furthermore, these respondents constituted a subset of mothers in two additional ways-they intended to exclusively breastfeed their infants and they reported low milk supply. Thus, the generalizability of findings to the general population of mothers with newborns may be limited. Yet, this study is the first to compare shared milk users with non-users and to focus exclusively on those mothers with self-reported low milk supply, who are most likely to need to consider options for breast milk supplementation, such as shared milk. Nonetheless, additional studies representing more diverse families should be undertaken.
| CONCLUSION
For women with self-reported lactation insufficiency, this study found that women who used shared milk were more likely to breastfeed longer, seek more resources, identify more healthful options, and report greater satisfaction with their supplementation choice and breastfeeding experience. Importantly, shared milk may play a role in achieving U.S. Healthy People 2020 targets for breastfeeding duration among mothers with low milk supply.
